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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described In a printed publication in this or a foreign country or in public 
use or on sale In this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1,3, 7-8, 12-17, 23-24, 27-32 and 35-37 are rejected under 35 U.S.C. 
102(b) as being anticipated by Zhang et al (2004/0076333 A1). 

Regarding claims 1 and 14, Zhang et al discloses a coding system/method for 
coding a video sequence (Fig. 1 , 14), in which the video sequence (Group Of Pictures) 
is divide into blocks [0036], and a block of the picture is encoded (14) using one of a 
number of different types of motion compensated prediction, including at least a single 
picture (P picture/frame) prediction type that employs motion compensated prediction to 
generate predicted pixel values for the block by using an interpolation filter (10) 
operating on pixel values of a single reference picture [0133-0134], comprising: 

means for selecting a type (P picture/frame) of motion compensated prediction 
and means for changing the interpolation filter (to optimized interpolation filter) based on 
the selected type of motion compensated prediction [0134], 

wherein complexity of the interpolation filter (10) used to generate predicted pixel 
values for the block is dependent upon a characteristic of the block [0055-0057]. 

Regarding claim 3, Zhang et al discloses changing the type of the filter (Fig. 3, 

324). 

Regarding claims 7, 16, 28, 30, and 36, Zhang et al discloses selecting an 
interpolation filter (10) to be used in dependence on the size of the picture block [0036; 
0042]. 

Regarding claims 8, 17, and 29, Zhang et al discloses selecting an interpolation 
filter (10) in dependence on the shape of the picture block [Figs. 4-6; 0014]. 
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Regarding claim 12, Zhang et al discloses defining a set of interpolation filters 
[0043] for use in connection with a particular prediction type [0134]. 

Regarding claim 13, Zhang et al discloses providing an indication of a particular 
one (Eq. 3) of the set of interpolation filters to be used in MC prediction of a block 
[0134]. 

Regarding claims 23-24, 31-32 and 37, Zhang et al discloses a video encoder 
comprising an apparatus/method for performing motion compensated prediction (Fig. 1 , 
14), wherein the motion compensated prediction comprises means for selecting an 
interpolation filter (10) to be used during motion compensated prediction of a picture 
block in dependence of the type of motion compensated prediction used [0055-0057], 

Regarding claims 15, 27, and 35, Zhang et al discloses selecting an 
interpolation filter (10) to be used in dependence of the characteristic of a picture block 
[0055]. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not Identically disclosed or described as set forth In 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are such 
that the subject matter as a whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner In 
which the invention was made. 

4. Claims 2, 4-6, 9-11, 18-22, 25, 33, and 38 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Zhang et al (2004/0076333 Al ). 

Regarding claim 2, Zhang et al does not particularly disclose the complexity of 
the filter being dependent upon the type of motion compensated prediction used in 
encoding the block. 

However, it is conventionally well known to utilize both types of P and B 
pictures/frames in the motion compensated prediction scheme. 

Furthermore, Zhang et al teaches using an initial (interpolation) filter for the first P 
frame, and the optimized interpolation filter for other P-frames [0134], 
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Therefore, it would have been considered obvious to a person of ordinary skill in 
the relevant art employing Zhang's teaching as above to recognize the complexity of the 
filter being dependent upon the type of motion compensated prediction used in 
encoding the block as an efficient way to adaptively accommodate conventional types of 
P and B pictures/frames in the motion compensated prediction scheme as a matter of 
design choice. 

Regarding claims 4-6, Zhang et al discloses complexity of the interpolation filter 
as discussed above, and also discloses adaptive interpolation filters may have a fixed 
number of taps, and the taps may be selectively utilized to interpolate motion vectors in 
the reference frames for producing an optimal prediction gain for motion compensation 
[0046]. Furthenmore. Zhang et al teaches the interpolation filters comprising a 2-tap filter 
and a 6-tap filter, wherein the 2-tap filter is shorter than the 6-tap filter [0043], and AIF 
for interpolation filtering based on filter coefficients [0044-0045]. 

Moreover, it is conventionally well known to utilize multi-picture prediction types 
such as P and B pictures/frames in the motion compensated prediction scheme to 
generate predicted pixel values for the block. 

Therefore, it would have been obvious to a person of ordinary skill in the relevant 
art employing Zhang's teachings as above to recognize the complexity of the 
interpolation filter being reduced, when using multi-picture prediction type by using a 
shorter filter and/or a filter having fewer coefficients for generating predicted pixel values 
for the block as a matter of design choice for producing an optimal prediction gain for 
motion compensation. 

Regarding claims 9 and 18, Zhang et al does not particularly disclose the 
interpolation filter operating on pixel values of more than one reference picture/frame 
being shorter than the interpolation filter operating on pixel values of a single reference 
picture. 

However, Zhang et al teaches adaptive interpolation filters may having a fixed 
number of taps, and the taps may be selectively utilized to interpolate motion vectors in 
the reference frames for producing an opfimal prediction gain for motion compensation 
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[0046]. Zhang et al also teaches the interpolation filters comprising a 2-tap filter and a 6- 
tap filter, wherein the 2-tap filter is shorter than the 6-tap filter [0043]. 

Therefore, it would have been obvious to a person of ordinary skill in the relevant 
art employing Zhang's teaching as above to recognize the interpolation filter operating 
on pixel values of more than one reference picture/frame being shorter than the 
interpolation filter operating on pixel values of a single reference picture as a matter of 
design choice for producing an optimal prediction gain for motion compensation. 

Regarding claims 10 and 20, Zhang et al does not particularly disclose the 
interpolation filter operating on pixel values of more than one reference picture/frame 
comprising a 4-tap filter and the interpolation filter operating on pixel values of a single 
reference picture comprising a 6-tap filter. 

However, Zhang et al teaches adaptive interpolation filters may having a fixed 
number of taps, and the taps may be selectively utilized to interpolate motion vectors in 
the reference frames for producing an optimal prediction gain for motion compensation 
[0046]. Zhang et al also teaches the interpolation filters comprising a 4-tap filter and a 6- 
tap filter [0043]. 

Therefore, it would have been obvious to a person of ordinary skill in the relevant 
art employing Zhang's teachings as above to recognize that the interpolation filter 
operates on pixel values of more than one reference picture/frame comprising a 4-tap 
filter and the interpolation filter operates on pixel values of a single reference picture 
comprising a 6-tap filter as a matter of design choice for producing an optimal prediction 
gain for motion compensation. 

Regarding claims 11 and 21, Zhang et al does not particularly disclose the 
interpolation filter operating on pixel values of more than one reference picture/frame is 
dependent on a fractional pixel position in calculating a sub-pixel value. 

However, Zhang et al teaches the MV having fractional pixel resolution, and 
therefore may refer to the position of the image signal within the reference frame, and 
estimating and compensating the fraction pixel displacement in the reference frame 
[0036]. Zhang et al also teaches that the interpolation with the adaptive interpolation 
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filter system of the reference frame allows for the generation of fractional pixel motion 
vectors [0041]. 

Therefore, it would have been obvious to a person of ordinary skill in the relevant 
art employing Zhang's teaching as above to recognize the interpolation filter operating 
on pixel values of more than one reference picture/frame being dependent on a 
fractional pixel position in calculating a sub-pixel value as a matter of design choice for 
producing an optimal prediction gain for motion compensation. 

Regarding claim 19, Zhang et al does not particularly disclose the interpolation 
filter operating on pixel values of more than one reference picture/frame having fewer 
coefficients than the interpolation filter operating on pixel values of a single reference 
picture. 

However, Zhang et al teaches identifying a series of coefficients that may be 
utilized to interpolate reference pictures/frames [0065]. 

Therefore, it would have been obvious to a person of ordinary skill in the relevant 
art employing Zhang's teaching as above to recognize that the interpolation filter 
operates on pixel values of more than one reference picture/frame having fewer 
coefficients than the interpolation filter operating on pixel values of a single reference 
picture as a matter of design choice for producing an optimal prediction gain for motion 
compensation. 

Regarding claim 22, Zhang et al discloses a method of motion compensated 
prediction (Fig. 1, 14), in which a video sequence (Group Of Pictures) comprises 
number of pictures/frames, in which a picture/frame is divide into blocks [0036], and a 
block of the picture is encoded (14) using one of a number of different types of motion 
compensated prediction, including at least a single picture (P picture/frame) prediction 
type that employs motion compensated prediction to generate predicted pixel values for 
the block by using an interpolation filter (10) operating on pixel values of a single 
reference picture [01 33-01 34], comprising: 

determining the type (P picture/frame) of motion compensated prediction and 
changing the interpolation filter based on the detennined type of motion 
compensated prediction [134]. 



Application/Control Number: 10/616,894 Page 7 

Art Unit: 2621 

Zhang et al discloses all of the claimed features with the exception of determining 
types of motion compensated prediction (such as a Bidirectional (B) frame). 

However, it is conventionally well known to utilize both types of P and B 
pictures/frames in the motion compensated prediction scheme to generate predicted 
pixel values for the block. 

Furthermore, Zhang et al teaches using an initial (interpolation) filter for the first P 
frame, and the optimized interpolation filter for other P-frames [0134]. 

Therefore, it would have been considered obvious to a person of ordinary skill in 
the relevant art employing Zhang's teaching and conventional use of P and B 
pictures/frames in the motion compensated prediction scheme so as to determining the 
types (P and B pictures/frames) of motion compensated prediction, and changing (Fig. 
3, 324) the interpolation filter based on the determined types of motion compensated 
prediction as an efficient way to adaptively accommodate conventional types of P and B 
pictures/frames in the motion compensated prediction scheme as a matter of design 
choice. 

Regarding claims 25, 33, and 38, Zhang et al discloses all of the claimed 
features (discussed in claim 37 above) with the exception of a decoder. 

However, Zhang et al also discloses a decoder including a decoding module and 
a reconstruction module, and receiving encoded bitstream from the encoder (14). 

Furthermore, a conventional decoder is a mere reverse processing of the 
corresponding encoder for reconstructing compressed video/audio data. 

Therefore, it would have been obvious to a person of ordinary skill in the relevant 
art employing Zhang's teachings as above to recognize the decoder being able to 
perform all of the claimed features after receiving encoded/compressed bitstream from 
the encoder to generate reconstructed video/audio data. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
Applicant's disclosure. 
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A) Kim et al (5, 541. 660), Systolic realization of motion compensated 
interpolation filter. 

6. Claims 26 and 34 are objected to as being dependent upon rejected base claims 
23 and 31, respectively, but would be allowable: 

if claim 26 is rewritten in independent form including all of the limitations of the 
base claim 23 and any intervening claims; and 

if claim 34 is rewritten in independent form including all of the limitations of the 
base claim 31 and any intervening claims. 

Dependent claims 26 and 34 recite novel features, wherein the prior art of 
record fails to anticipate or make obvious the novel features. 

Accordingly, if the amendments are made to the claims listed above, the 
application would be placed in condition for allowance. 

7. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Shawn SAn whose telephone number is 571-272-7324. 

8. The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

9. Infomnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomriation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 
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